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Abstract 
Background: Federal dietary guidance for consumers in the United States includes three pillars: the Dietary 
Guidelines for Americans; the Dietary Reference Intakes (DRIs); and the information on food packages (including 
the Nutrition Facts Label).  Food composition tables (FCT) should include information that is relevant to these types 
of dietary guidance.  Objective:  To review food composition variables that are meaningful in this public health 
context.  Description:  New dietary guidance focuses on three public health concerns: (1) achieving nutrient 
adequacy; (2) maintaining a healthy body weight; and (3) reducing risk of chronic diseases.  To evaluate nutrient 
adequacy, nutrients with a DRI should be included on a FCT, and the units in which the recommendations are 
expressed should match those on the FCT.  New ways to describe diets that promote a healthy weight have been 
suggested with an emphasis on decreasing intakes of empty calories (e.g., solid fats and added sugars) and choosing 
foods with a high nutrient density and a low energy density.  To reduce risk of chronic diseases, dietary variables of 
interest are sodium and potassium, fatty acids, and descriptors of carbohydrate quality. Some of these themes are also 
seen in the recent recommendations by an Institute of Medicine Committee on front of package labelling.  
Conclusions:  These types of variables are desirable in FCTs that will be accessed by consumers, or used to evaluate 
tary guidance.  Developers of FCTs should ensure that their tables align with the latest 
developments in consumer guidance. 
 
© 2013 Published by Elsevier Ltd. Selection and peer-review under responsibility of the National 
Nutrient Databank Conference Editorial Board 
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1. Introduction:  What types of dietary guidance are available to consumers? 
Dietary guidance for consumers in the United States rests on three major pillars: the Dietary Guidelines 
for Americans (DGs) [1], the Dietary Reference Intakes (DRIs) [2], and the educational information on 
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food packages, including the Nutrition Facts Label [3].  To be effective, these types of guidance should be 
consistent and synergistic.  Food composition tables (FCTs) can play an important role in helping 
consumers apply this guidance to their own food choices, but only if the FCTs keep pace with current 
dietary recommendations.  There have been several important changes recently, many of which will 
require new variables on FCTs, as well as the new values for existing variables. 
2. How has dietary guidance changed recently?  
2.1. Dietary Guidelines for Americans 
The DGs summarize and synthesize knowledge about individual nutrients and food components into 
an interrelated set of recommendations for healthy eating that can be adopted by the public [1].  By law, 
the DGs must be reviewed, and updated if necessary, every five years.  The 2010 DGs include several 
changes from the 2005 DGs.  To help consumers follow the DGs, pictorial food guides have traditionally 
been developed.  MyPyramid was developed for the 2005 DGs [4], and MyPlate is now available for the 
2010 DGs [5].  Although the food grouping scheme that was used for MyPyramid is largely retained in 
2010, there is a new red-orange vegetable group, and juices have been separated from whole fruits and 
vegetables. 
2.2. Dietary Reference Intakes 
The DRIs are nutrient standards for the US and Canada that are set by the Institute of Medicine [2].  
They include average nutrient requirements (Estimated Average Requirements (EARs)) and 
recommended intakes (Recommended Dietary Allowances (RDAs) and Adequate Intakes (AIs)), as well 
as upper levels of nutrient intakes that should not be exceeded (Tolerable Upper Intake Levels (ULs)).  
The DRIs have been released in a series of reports since 1997, and summarized in a report in 2006 [2].  In 
2010, a new report was released that updated the nutrient standards for calcium and vitamin D [6].  Of 
particular importance is the change in the recommended intake values for these two nutrients, from an 
Adequate Intake to a Recommended Dietary Allowance, and the availability of an Estimated Average 
Requirement which allows a better assessment of the adequacy of intakes of a group of people [7].  In 
addition, the values for the ULs were updated. 
2.3. Labels on food products 
Labels on food products provide an opportunity to educate consumers about the composition of 
processed and prepared foods.  The Nutrition Facts label was required on food products as part of the 
1990 Nutrition Labeling and Education Act, and relates the nutrient levels in a serving of the food item to 
Daily Values that are based on the 1968 RDAs [3].  Changes to the Daily Values are likely to be 
prescribed by the Food and Drug Administration in the near future.  The new values will be based on the 
most recent DRIs.  It is also possible that the FDA will issue guidelines for information that can be used 
on front-of-package (FOP) labeling.  A recent IOM Committee issued a report with recommendations for 
FOP labeling (in addition to the Nutrition Facts label, which is typically on the back of the package) [8].  
The committee recommended that the FOP label show calories per serving, as well saturated fat, sodium, 
and added sugars in a serving. 
3. Recent changes in dietary guidance focus on major public health concerns 
The recent changes in dietary guidance are in response to growing public health concerns in three 
primary areas: achieving nutrient adequacy, maintaining a healthy body weight, and reducing the risk of 
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chronic diseases.  Thus, developers and users of FCT will need to incorporate variables that address these 
three concerns.  Some of the changes will require updates to the values for existing variables, but some 
will require new variables, either through calculations using existing variables or by compiling data from 
other databases or the published literature. 
4. How will these changes affect food composition tables? 
4.1. Changes in guidance to increase nutrient adequacy 
To align FCTs with new information on nutrient adequacy, the primary changes will involve methods 
of evaluating intakes for calcium and vitamin D.  Thus, the assessment software will need to be updated, 
although not necessarily the food composition data.  However, many FCTs do not carry values for 
vitamin D in foods, in part because these data are not readily available, and in part because sun exposure, 
not food intake, drives vitamin D status [6].  However, with vitamin D fortification and supplementation, 
intakes can be an important factor, and should not be dismissed.  Thus, it is likely that users of FCTs will 
expect intake data for this nutrient.   
As previously discussed [9,10], it continues to be important to carry the appropriate nutrient forms in 
order to assess intakes.  For example, several of the ULs (vitamin E, folate, vitamin A, niacin, and 
magnesium) are for supplemental or fortified sources of the nutrients [2].  If these values are not carried 
separately on the FCT, it is not possible to accurately evaluate the risk of over-consumption.  Likewise, it 
remains important to use the same nutrient form on the FCT as is used for the nutrient standards (e.g., μg 
Retinol Activity Equivalents (RAEs) for vitamin A, mg alpha-tocopherol for vitamin E, and μg Dietary 
Folate Equivalents (DFEs) for folate).  
The Nutrition Facts label is a valuable tool for communicating the contribution of specific foods to 
nutrient adequacy, but consumers are more likely to use the label for calories and macronutrient levels 
may be of more interest to consumers who are taking dietary supplements to obtain specific nutrients.  
However, because the Daily Values are not based on the latest nutrient standards, this pillar of dietary 
guidance is no longer current.  One implication for developers of FCTs is that nutrient data may need to 
be carried in multiple units. For example, vitamin A values might be in both IUs (to match the units used 
on the label) and RAEs (to match the units used for the DRIs). 
4.2. The role of food guides 
Food guides can be effective tools in helping consumers make healthy dietary choices.  For example, 
USDA food patterns are presented in the 2010 Dietary Guidelines, and specify the intake amounts of 
seven major food groups for a variety of caloric intake levels.  Some of the major food groups are 
subdivided into several subgroups, as illustrated in Table 1.  Following these food patterns should result 
in a diet that meets almost all of the nutrient recommendations.   
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Table 1.USDA Food Pattern for a 2000 Calorie Diet (from [1]) 
 
Food Group Intake Amount Comments 
Fruits  2 c/d 1 c equivalent is 1 c raw or 
cooked, ½ c dried, 1 c juice 
Vegetables  2.5 c/d 1 c equivalent is 1 c raw or 
cooked, ½ c dried, 1 c juice, 2 c 
leafy salad greens 
   Dark green vegetables 1.5 c/week  
   Red and orange vegetables 5.5 c/week  
   Beans and peas (legumes) 1.5 c/week  
   Starchy vegetables 5 c/week  
   Other vegetables 4 c/week  
Grains 6 oz-equiv/d 1 oz-equiv is 1 1-oz slice of 
bread; 1 oz uncooked pasta or 
rice; ½ c cooked pasta, rice, or 
-to-eat cereal  
   Whole grains 3 oz-equiv/d Minimum amounts; whole 
grains may replace enriched 
grains 
   Enriched grains 3 oz-equiv/d  
Protein foods 5.5 oz-equiv/d 1 oz-equiv is 1 oz lean meat, 
poultry, seafood; 1 egg; 1 T 
peanutbutter; ½ oz nuts or seeds; 
¼ c cooked beans 
   Seafood 8 oz/week  
   Meat, poultry, eggs 26 oz/week  
   Nuts, seeds, soy products 4 oz/week  
Dairy 3 c/d 1 c equivalent is 1 c milk, 
fortified soy beverage, or 
yogurt; 1 ½ oz natural cheese; 2 
oz processed cheese 
Oils 27 g/d Includes vegetable, nut, and fish 
oils and soft table spreads 
without trans fats 
Maximum SoFAS limit, calories (% of 
calories) 
258/d (13%) Calories from solid fat and 
added sugars.  Remaining 
calories after selecting the 
specified amounts in each food 
group in nutrient-dense forms 
 
An increasingly important method of assessing intakes is to calculate the amounts from each of these 
food groups, and compare the daily total to the recommendations in the appropriate food plan.  For 
example, the recommendations for a 2000 calorie diet are shown in Table 1.  Thus, developers of FCTs 
should consider including food group contributions for each food on the FCT, as well as nutrient values.  
If the food groups shown in Table 1 are carried on a FCT, an additional 17 variables would be needed for 
each food.  Fortunately, this information has been determined for all foods reported during the US 
national surveys and is publicly available in the MyPyramid Equivalents Database (MPED) [12].  The 
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current version, MPED 2.0, provides food group data based on the 2005 DGA.  A new version that will 
be consistent with the 2010 DGA is currently under development.  An addendum to the MPED 2.0 is 
currently available that separates juices from whole fruits and vegetables so that adherence to the 2010 
food plans can be better evaluated [14].  An example of a program that utilizes the MPED effectively is 
the recently released USDA SuperTracker [15].   
The data on the MPED can be linked to other FCT, as illustrated by Sharma et al. [13], although the 
task may be challenging.  Difficulties arise when foods on a FCT do not appear on the MPED, or when 
there are differences in food descriptions.  In some cases, it may be easier to use the MPED methodology 
(described in (12)) as a model for developing food group variables for a FCT, rather than to try to link the 
foods on the FCT to those on the MPED.   
4.3. Changes in guidance to maintain a healthy body weight 
A second major focus of current food guidance for the public is how to achieve and maintain a healthy 
weight.  Several of the 2010 Dietary Guidelines offer advice on this topic because the prevalence of 
unhealthy body weights is so high: over one-third of Americans are obese [16].  Four of the 2010 DGs 
specifically address obesity: 
 Prevent and/or reduce overweight and obesity through improved eating and physical activity behaviors 
 Control total calorie intake to manage body weight 
 Increase physical activity and reduce time spent in sedentary behaviors 
 Maintain appropriate calorie balance during each stage of life 
Several specific dietary changes have been suggested to reduce body weight, and many of these can be 
evaluated by dietary assessment programs.  However, new FCT variables may be needed to perform these 
analyses correctly. 
4.3.1.  
2010 DGs.  These include solid fats, added sugars and alcohol.  The first two are of particular concern 
because of their contribution to overconsumption, and are described as SoFAS (Solid Fats and Added 
Sugars).  The DG report estimates that calories from SoFAS in the American diet are 280% of 
recommended levels for a healthy diet [1].  Currently, SoFAS provide 35% of the calories in the 
American diet (about 800 calories/d, on average), but only 5 to 15% of calories from SoFAS can be 
accommodated in healthy diets.  The new FOP proposal from IOM gives further importance to the need to 
limit added sugars and saturated fats [8]. 
The maximum calories from SoFAS are specified in the USDA Food Plan, as illustrated in Table 1.  
Thus, it is important to carry variables for both solid fats and added sugars on a FCT, so that calories from 
these sources can be calculated as part of a dietary assessment.  Both variables are included in the MPED, 
which may be useful as a source of data for FCTs.  
4.3.2. Nutrient density 
Another concept emphasized by the 2010 DG is nutrient density: foods and beverages that provide 
vitamins, minerals, and other beneficial substances and relatively few calories.  All vegetables, fruits, 
whole grains, seafood, eggs, beans and peas, unsalted nuts and seeds, fat-free and low-fat dairy, and lean 
meats and poultry are nutrient dense when prepared without solid fats or sugars.  Consumers are urged to 
select foods that are high in nutrient density (i.e., high in nutrients and low in calories).  Following this 
guidance would contribute to better nutrient adequacy and potentially to lower energy intakes as well.  
Table 2 illustrates how foods of high nutrient density can be substituted for similar foods of low nutrient 
density. 
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Table 2.Calories in nutrient-dense forms of foods compared to those that are not nutrient-dense (from [1]) 
 
Nutrient-dense food (calories) Non nutrient-dense food (calories) Additional 
calories (%) 
3 oz extra lean (90% lean) ground beef 
patty (184)  
3 oz regular ground beef patty (75% 
lean) (236) 
52 (28%) 
3 oz baked chicken breast (138) Breaded fried chicken strips (246) 108 (78%) 
1 c cornflakes cereal (90) 1 c frosted cornflakes cereal (147) 57 (63%) 
1 c baked potato (117) 1 c curly French fried potatoes (258) 141 (121%) 
1 c unsweetened applesauce (105) 1 c sweetened applesauce (173) 68 (65%) 
1 c fat-free milk (83) 1 c whole milk (149) 66 (80%) 
   
 
Nutrient density be quantified as the nutrient to calorie ratio; i.e., the amount of a nutrient in 100 
calories of a food.  For example, the calcium density of skim milk is 355 mg/100 kcal, while the calcium 
density for ice cream is 65 mg/100 kcal.  The nutrient density calculation uses variables that are typically 
carried on a FCT (the nutrient level and the calorie level for a food item), but some developers may wish 
to add variables for nutrient density as well.  Nutrient density for key nutrients in a diet may also be 
shown on the output of dietary assessment programs. 
4.3.3. Energy density 
The energy density of a food or diet is calculated as the calories per gram weight of food.  Choosing 
diets that are low in energy density may help reduce calorie consumption because satiety is achieved with 
fewer calories [17].  Lowering dietary energy density is recommended by the 2010 DGs [1] and by the 
AICR/WCRF report on Diet, Physical Activity, and Cancer [18]. 
The variables to calculate the energy density of a food are present on most FCTs (calories and weight) 
but the weight of a diet is not always calculated by dietary assessment programs.  Furthermore, there are 
several ways to calculate energy density, depending on whether beverages are included in the calculation, 
and if they are included, which ones (caloric vs. non-caloric beverages).  Depending on the method 
chosen, it may be necessary to carry indicators for beverages on the FCT. 
4.4. Changes in guidance to reduce risk of chronic diseases 
 
Reducing the risk of chronic diseases such as heart disease and cancer is another focus of current 
dietary guidance.  Many of the relevant nutrient variables are already present on most FCT, including 
sodium and potassium for studying risk of hypertension, and fatty acids (such as omega-3, trans fatty 
acids, saturated fat) for studying heart disease and possibly other chronic diseases.  A primary reason that 
an IOM committee recommended showing saturated fat and sodium levels on the front of packages was to 
increase consumer awareness of the food sources of nutrients that increase the risk of chronic diseases. 
Some new variables of interest may not currently be carried on a FCT.  For example, carbohydrate 
quality is emphasized by the 2010 DGs as a possible risk factor for diabetes and gastrointestinal cancers.  
Thus, the DGs now state that the consumption of foods that contain refined grains should be limited; that 
at least half of all grains consumed should be as whole grains; and that the intake of calories from added 
sugars should be reduced.  However, the DGs do not recommend the use of measures such as glycemic 
index and glycemic load [19] when evaluating carbohydrate quality. 
Several FCT variables are helpful when evaluating the carbohydrate quality.  For example, foods and 
ingredients should be assigned to relevant food group categories for refined grains and whole grains, and 
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added sugar levels should be provided.  As described above, it may be possible to obtain these data from 
the MPED. 
5. Summary 
Users of FCTs are likely to request variables that go beyond an array of traditional nutrients in order to 
support dietary guidance messages for consumers who use FCTs, and to evaluate adherence with these 
messages.  Table 3 gives a summary of the variables discussed in this paper.  These new variables have 
the potential to enhance the usefulness of a FCT in studying associations between diet and health.  Thus, 
developers of FCTs should ensure that their tables align with the latest developments in consumer 
guidance 
Table 3.Potential new food composition variables and calculations in response to current dietary guidance 
Guidance Variable or calculation Comments 
Improve nutrient 
adequacy 
Include vitamin D content of foods and 
supplements 
 
 prevalence of inadequate 
intakes  for vitamin D and calcium using the new 
EARs 
 
 Ensure correct forms are carried for comparison to 
Dietary Reference Intakes 
Particularly for vitamins A and E, folate, 
magnesium, and niacin 
 Food groups from the USDA Food Plans Available on MyPyramid Equivalents 
Database and MPED addendum 
Maintain a healthy 
body weight 
SoFAS (variables for calories from solid fats and 
added sugars) 
Available on MPED 
 Nutrient density Calculated as nutrient per 100 calories 
 Energy density Calculated as calories per 100 grams 
Reduce risk factors for 
chronic diseases 
Include sodium and potassium content of foods 
and supplements 
 
 Include fatty acid contents of foods (omega-3, 
trans fatty acids, saturated fat) 
 
 Include variables related to carbohydrate quality 
(whole grains, enriched grains, added sugars) 
Available on MPED 
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